To evaluate the effect of chronic hepatitis B infection on semen parameters and reproductive hormones in Egyptians. Patients and methods: In this study, 104 males were included. They were classified into two groups: 73 patients with chronic hepatitis B without liver cirrhosis (group 1) and 31 healthy volunteers (group 2). Semen samples were analyzed using a computer-aided semen analyzer. Serum levels of follicle-stimulating hormone, luteinizing hormone, total testosterone, free testosterone, estradiol, prolactin, and sex hormone-binding globulin were measured by enzyme-linked immunosorbent assay. PCR was also evaluated. Liver condition was evaluated by liver function tests and abdominal sonography. Results: Semen parameters were affected in patients. There was a significant negative correlation between semen parameters (sperm count, motility, and morphology) and level of viremia. Moreover, a significant negative correlation was detected between level of viremia and serum levels of free testosterone and follicle-stimulating hormone. However, a positive correlation was noted between level of viremia and serum levels of prolactin and estradiol. Conclusion: Hepatitis B virus may have profound implications on male fertility potential.
INTRODUCTION
The implications of hepatitis B virus (HBV) infection on male fertility potential are still far from clear [1] . HBV is able to integrate into sperm chromosomes [2] causing chromosomal instability and metaphase chromosome stickiness [3] . Thus, HBV infection can induce hereditary defects in male germ cells and impair spermatogenesis. In addition, several studies have reported negative effects of HBV on reproductive hormonal balance [4] . Therefore, much interest has been focused on the relationship between HBV infection and male reproduction [5] .
AIM OF THE WORK
The aim is to evaluate and correlate the effect of chronic HBV infection on semen parameters and levels of reproductive hormones in Egyptian males.
PATIENTS AND METHODS
The study was conducted in Assiut University Hospitals, Assiut, Egypt between August 2014 and August 2015.
The study was approved by the Institutional Ethics and Research Committee of Faculty of Medicine, Assiut University. Informed consent was obtained from all study patients.
This study included 73 male patients with chronic HBV infection without liver cirrhosis (group 1) and 31 age-matched healthy volunteers (group 2). Patients were recruited from the Andrology and Gastroenterology outpatient clinics, Assiut University Hospitals, Assiut, Egypt.
Semen analysis was done using a computer-aided semen analyzer (Mira-9000 CASA Quick Use) (Mira Lab Egypt & Middle East head office, Mokattam, Cairo, Egypt).
Serum levels of follicle-stimulating hormone (FSH), luteinizing hormone (LH), total testosterone (T. Tes), free testosterone (F. Tes), estradiol (E2), prolactin (PRL), and sex hormone-binding globulin were measured by enzymelinked immunosorbent assay.
Abdominal ultrasound was done for every patient for exclusion of liver cirrhosis. Liver function tests and hepatitis markers were done for all study patients.
Overall, 10 milliliters of venous blood samples was collected. Blood samples were centrifuged, and the sera were stored at −55°C until further analysis.
T. Tes was measured using the testosterone enzyme immunoassay kit (catalog number: BC-1115) (BioCheck Inc., San Francisco, CA, USA). The normal range was 3-10 ng/ml. F. Tes was measured using free testosterone kit (Diagnostics Biochem Canada Inc., London, Ontario, Canada) (catalog number: CAN-Fte-260). The normal range was 3.84-34.17 pg/ml. LH was measured using LH enzyme immunoassay test kit (BioCheck Inc.) (catalog number: BC-1031). Its normal range was 1.24-7.8 mIU/ml. E2 was measured using estradiol enzyme immunoassay test kit (BioCheck Inc.) (catalog number: BC-1111). Its normal range was less than 60 pg/ml. PRL was measured by using prolactin enzyme immunoassay test kit (BioCheck Inc.) (catalog number: BC-1037). Its normal range was 3-14.7 ng/ml. FSH was measured using FSH enzyme immunoassay test kit (BioCheck Inc.) (catalog number: BC-1029). Its normal range was up to 11 mIU/ml. Sex hormone-binding globulin was measured using Microplate Enzyme Immunoassay test kit (Immunospec; Mayo Clinic, Arizona, FL, USA) (catalog number: E2-121). Its normal range was 10-57 nmol/l. PCR was measured using artus HBV RG PCR kit (catalog number: 4506263, 4506265) (Qiagen GmbH, Düsseldorf, Germany). The precision data of the artus HBV RG PCR kit allow determination of the total variance of the assay. The total variance consists of intra-assay variability, inter-assay variability, and inter-batch variability. Data obtained were used to determine the SD, the variance, and the coefficient of variation for the specific pathogen and the internal control PCR.
Exclusion criteria
The following were the exclusion criteria:
1. Patients with genital infection, varicocele, hypogonadism or cryptorchidism, testicular atrophy, congenital bilateral absent vas, or obstructive infertility.
Any concomitant systemic illness.

Inclusion criteria
1. Male patients with chronic HBV infection.
2. Healthy controls with normal semen parameters, negative serology for HBV, and normal liver functions.
Statistical analysis
Data entry analysis were done using SPSS, version 19 (Statistical Package for Social Science, Chicago, Illinois, USA). Data were presented as mean±SD and median/range. Mann-Whitney test was used to compare quantitative variables. Spearman correlation was done to measure correlations between quantitative variables. P value was considered statistically significant when less than 0.05.
RESULTS
This study included 73 patients with chronic HBV without liver cirrhosis and 31 controls. The age of patients ranged from 18 to 46 years (mean, 32.23±7.25 years). The age of controls ranged from 19 to 37 (mean, 29.39±5.24). The two groups were well matched for all demographic data.
Sperm count, sperm motility, sperm morphology, and semen volume were more significantly declined in patients than in controls (P=0.000) ( Table 1 ).
We detected that T. Tes was significantly lower in patients than in controls (P=0.000). On the contrary, PRL and LH were significantly higher in patients (P=0.000) ( Table 2 ).
Of the liver functions, albumin, total bilirubin, direct bilirubin, total protein, and alanine transaminase were significantly affected in patients (Table 3) .
We detected a significant negative correlation between some semen parameters (sperm count, motility, and morphology) and the level of viremia in patients (Table 4 ).
Moreover, we found a significant negative correlation between level of viremia and serum levels of F. Tes and FSH in patients. On the contrary, a significant positive correlation between level of viremia and serum levels of PRL and E2 in patients was noted (Table 5 ). 
DISCUSSION
Hepatitis B infection can negatively affect male fertility in different ways. It has been reported that HBV can affect semen parameters, reproductive hormonal balance, and sperm fertilization potential [1] . In addition, transmission of infection and affection of genomic integrity are major concerns in the field of assisted reproduction [6] .
Regarding semen characteristics, we found that semen volume, sperm concentration, motility, and morphology were markedly affected in the patients' group. These findings are in agreement with those of earlier investigators [5, 7, 8] . However, other researchers deniedsuch findings [9] . Based on the previous reports about the deleterious effects of HBV on spermatogenesis [3] , our results make more sense.
In the present study, we found marked affection of the serum levels of T. Tes, LH, and PRL. The previous reports about the levels of hormones in HBV were controversial. In concordance with our results, it has been reported that the normal hypothalamic-pituitary-gonadal axis can be affected in liver diseases [10] .
To the best of our knowledge, this is the first study to assess the correlation between levels of viremia in male patients with chronic hepatitis B and semen parameters and reproductive hormones.
In our study, a significant positive correlation was detected between level of viraemia and serum E2 level. It has been reported that increased serum E2 level can be associated with severe liver disease [11] .
In addition, we noted a significant positive correlation between level of viremia in male patients with chronic hepatitis B and serum PRL level. Hyperprolactinemia is known to suppress testosterone synthesis and male fertility through PRL-induced hypersecretion of adrenal corticoids by inhibiting the secretion of gonadotropinreleasing hormone through PRL receptors on hypothalamic dopaminergic neurons [12] .
In addition, we noted that there were significant negative correlations between level of viremia in male patients with chronic hepatitis B and serum levels of F. Tes and FSH.
So, our findings proved the relationship between the impaired male reproductive potential in terms of the semen characteristics and reproductive hormones, and chronic HBV infection as a possible etiological factor. In addition, we proved the direct relations between the infection's severity itself, represented by levels of viremia, and the affection of reproductive hormonal balance.
This study has some limitations. The relatively small sample size is a one. In addition, the relations between HBV and sperm function tests were not addressed.
CONCLUSION
In conclusion, our study proved the negative effects of HBV on the semen characteristics and reproductive hormonal balance. In addition and for the first time in the literature, we described the correlations with the levels of viremia. These correlations provide further support of the causal relationship between HBV and male infertility.
We recommend future researches with bigger sample sizes about the implications and correlations of HBV and all aspects of male infertility, such as sperm functions and assisted reproductive technologies.
